
PROCEEDINGS

OF THE

SCIENTIFIC MEETINGS

OF THE
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January 9, 1866.

Alfred Newton, Esq., F.L.S., in the Chair.

Mr. P. L. Sclater called the attention of the Meeting to the young

male Gayal (Bos frontalis, Lambert), just added to the Society's

Menagerie. A pair of this fine species of Bovine animal had been

shipped at Calcutta for the Society by their Corresponding Member,

the Babu Rajendra Mullick ; but the female had unfortunately died

upon the passage. A drawing by Mr. Wolf (Plate I.) was exhibited,

representing this interesting animal.

Mr. P. L. Sclater remarked that it seemed now to be quite certain

that the White-whiskered Lemur, described and figured by Mr.

Bartlett (P. Z. S. 1862, p. 347, pi. xli.) under the name Lemur leuco-

mystax, was the female of the Black Lemur (Lemur macaco, Gm.).

The Society's Menagerie now contained a male and two females of this

species, including the original type of Lemur leucomystax, purchased

in 1861. Dr. Brehm, Director of the Zoological Gardens, Hamburg,

had first called Mr. Sclater's attention to the fact that the Black

Lemurs were always males, and the White-whiskered ones females,

such being the case in the Hamburg Gardens (which contained in

August last two males and a female of this species) as well as in this

Society's Gardens. The matter, however, had been definitely set at

rest by two enterprising Dutch travellers, MM.Pollen and Van Dam,
who, during their recent excursion into North-western Madagascar,
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had obtained specimens of both of these Lemurs, and determined

them as male and female of the same species*.

A letter was read from Sir C. W. Dilke, Bart., F.Z.S., announcing

the occurrence of a specimen of the Gyr Falcon (Falco gyrfalco) in

the Holt forest near Famham.

Mr. P. L. Sclater read an extract from a letter addressed to him

by Dr. H. Burmeister, For. Memb., concerning the Tyrannidce found

in the vicinity of Buenos Ayres. These were stated to be

Saurophagus sulphuratus (common),

Tyrannus violentus (common).
aurantio-atro-cristatus (rare).

Bathmidurus variegatus (rare).

Elainea modest a (rare).

Muscipeta virgata (rare).

Pyrocephalus coronatus (common).

Serpophaga nigricans (rare).

subcristata (common).
Euscarthmus {Hapalocercus) flaviventris (rare).

Dr. Burmeister's list was accompanied by drawings and descrip-

tions of two other species of this group, which Mr. Sclater had not

been able to determine.

The following extracts were read from a letter addressed to the

Secretary by Lieut. R. C. Beavau, Corr. Memb., dated Moulmein,

October 23rd, 1865 :—
" I have just returned from a trip to Zwagaben (a remarkable lime-

stone rock about twenty-five miles to the north of this, elevation about

2000 feet, and about the only limestone rock in the vicinity which

can be climbed) with the Rev. C. G. Parish, the chaplain here, who

is well known as a botanist. A day and a half up the Salween by

boat at this time of the year brings one to the small village of Kor-

like ; and from this point to the foot of the rock is only four or five

miles, through a swampwhich has to be traversed on elephant-back.

At the foot of Zwagaben we were lucky enough to find a small water-

tight zyat or resting-house, well shingled and boarded, no small boon

in this land of rain ; and this we made our headquarters. The pull

up the mountain was very stiff: in places one has to scramble up on

all fours ; and here and there we came across good teak ladders placed

for the accommodation of pilgrims to the pagoda at the top. Both

these and the rest-house at the bottom have been erected by some

pious Burman or other, with the hope of reward hereafter.

" About a quarter of the way up there is a small village, three or

four huts only, and a poongye (priest) house, where we were glad

enough to halt and get a drink of water.

* See Dr. Schleg.'l, Contributions a la Faune de Madagascar et des iles avoisi-

nantes, &c., Ned. Tijdschr. v. d. Dierk. 1865.
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"The foot of the hill, or talus, is covered with a dense jungle of

bamhoos, grass, and forest trees (some of immense height), with clear

streams running through it to the plain below. Above this the rock

in places is quite perpendicular ; and although vegetation in Burmah
manages to cover places apparently so, here and there the rock was

bare, where even a moss or lichen could scarcely get a footing.

"Wherever not quite a wall, the rock was covered with creepers and

bushes, and the gullies or small watercourses actually produced trees

of large size.

" The heat near the top, which is covered with high grass, was

very great, the radiation from the black rocks making it more severe;

and at this time of the year, just after the rains, the power of the

sun is unusually great. Zwagaben, more popularly known by the

name of the ' Duke of York's nose,' from its appearance as seen from

Moulmein, is mentioned by Mason in his work * On Burmah,' edit.

1860, as the hill on which the ark is said to have rested (by the

Karens) after the deluge. A similar tradition of the Lepchas is

quoted at Darjeeling with reference to a hill in that neighbourhood,
' Tendong,' but in both instances is doubtless an idea originally con-

ceived from missionary teaching.
" Halfway up, near the poongye house, I procured specimens of

a Pericrocotus —a male in scarlet plumage, probably P. Lrevirostris

;

that curious Nuthatch, Denrlrophila frontalis ; a small robin-like

bird, apparently a Shortwing, Brachypteryx, sp. ; Rubigala flavi-

ventris, Tick. ; a Phyllornis, near P.jerdoni, but differing slightly

(P. cochinchinensis ?) ; a dark-olive-brown Pycnonotus (?), and a

curious little Erythrosterna, perhaps E. acornaus, Hodgs.

"Near the top I got a specimen *of Petrocossyphus cyaneus with

remarkably rufous under tail-coverts, and I saw another on the iron-

work of the pagoda at the top. The only other birds seen there

were a small flock of a species of the genus Prinia, in the long grass,

and some Swallows and Swifts overhead, besides an occasional Vul-

ture {Gyps indicus) soaring several feet below us. Adjutants do not

appear to frequent Zwagaben or to breed there, as they do on the

other limestone hills in the vicinity. The rocks they nest on are no

doubt inaccessible to any but an expert native, who uses his toes

like fingers, and can swarm up anything, especially one of these

hill-Karens. According to all accounts Adjutants' eggs are very

difficult to procure. I have tried in vain since I came to Burmah
to get hold of some, and hear that Dr. Squire tried too without

success. The top of Zwagaben is the only known locality for that

rare little fern, Adiantum parishii, which I had the pleasure of

gathering myself, guided to the spot, only a few yards square, of

course by Mr. Parish himself. About the Karen fortress (Don-

gyany), mentioned by Mason, distant only a few miles, is found that

rare orchid, Phalcenopsis lowii, of which Mr. Parish succeeded in

getting a good supply in flower. The only Crow seen at the foot of

the hill was Coitus culminatus. C. splendens appears to avoid the

jungles altogether. About the bottom I found the large llocket-

tailcd Drongo ( EdoUus paradisevs) tolerably common. The Shama
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too is common in all the dense jungles in the neighbourhood. A
fine specimen of Gecinus viridanus killed, and also the Chrysonotus

intermedins of Blyth. A Pitta, new to me, inhabits the bamboo

jungles at base ; it" does not agree with any of Jerdon's descriptions.

It may be P. cyanura, and is much spotted on the breast. I must

keep it for comparison with specimens in our museum. Hearing

that the rare Nemorhcedus snmatrensis, or Goat Antelope, was to be

found at the base of the mountain, we determined to have a beat

for them, and I was lucky enough to secure a fine female, the spoils

of which I will send home to you at an early opportunity. They

frequent the talus of the mountain described above, and when dis-

turbed make for the inaccessible parts. Their general appearance is

somewhat porcine, between a goat and a hog. I made the following

memoranda, which may be interesting :

—

"Zwagaben, October 19, 1865. —Female full-grown, but had not

had young.
ft. in.

Tip of nose to tip of tail 4 6

Tail 5 inches ; with hair, 7

Shoulder, height (afore), including hoof .

.

2 10£

Girth, behind forearm 2 10

Ear 8|

Horn along curve, ringed at the base 6

Hoof. ]|

Mane 6

Extreme stretch of legs apart C 4

" Lacrymal sinus small, slightly developed. General colour black,

with a tinge of hoary ; inside of ears white, with black tips and edges ;

belly and tibise rufous ; throat rufous, white-tipped. Intradigital

pores apparently absent. False hoof of fore and hind legs If inch.

Irides dark brown. Teats four. Buttocks rufous and white. Said

by Karens to have only one young one at a time. Progresses like

a goat through the jungle, with a series of jumps when disturbed;

utters a kind of half snort, half grunt.

"Hab. Grass- and bamboo-covered sides of Zwagaben, and pro-

bably other limestone hills in Burmah. Has been seen at Thyet

Mayo, in Pegu.

"Native name 'Thorsek,' pronounced Thorzike."

Professor Pi. Owen, F.R.S., read a memoir " On the Osteology of

the Dodo" (Didus ineptus, Linn.). The materials upon which Pro-

fessor Owen's researches were based consisted of about one hundred

different hones belonging to various parts of the skeleton, which had

been recently discovered by Mr. George Clark, of Mahe'berg, Mau-

ritius, in an alluvial deposit in that island. After an exhaustive

examination of these remains, which embraced nearly every part of

the skeleton, Professor Owen came to the conclusion that previous

authorities had been correct in referring the Dodo to the Columbine

order, the variations presented, though considerable, being mainly
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such as might be referable to tbe adaptation of the Dodo to a ter-

restrial life and to different food and habits.

This paper will be published entire in the Society's ' Transactions.'

The following papers were read :

—

1. Outlines of a Systematic Review of the Class of Birds. By
Professor W. Lilljeborg, of Upsala, F.M.Z.S.

Literature. —Wemay particularly mention Chr. L. Nitzsch*, C.

J. Sundevallf, G. R. Gray|, J. Cabanis§, and C. L. Bonapait°H.
among those that of late years have devoted their attention to the

classification of birds. John Muller^f has given an important con-

tribution to this classification by his treatise on the apparatus of
singing in the larynx inferior in a great number of Passeres.

The contribution given by Nitzsch certainly contains only a very

short and incomplete review of the class of birds ; but it has notwith-

standing a particular scientific value from its attracting attention to

the importance that the carotides communes of the birds have in

their classification.

The ornithological system given by Sundevall has the merit of
being based upon a careful and particular examination of the exterior

characters of the birds, and of, for the first time, calling attention to

the importance of the wing-coverts in classification, and exhibits a
correct idea of the designating characters in the nature of the birds.

The structure of the wings generally has been minutely described in

the treatise on these organs, and its importance as regards classifica-

tion held forth. As the wings must be considered to be of the
highest importance to a bird, being among those parts that indeed
make him a bird, it is natural that a system in which the structure

of the wings has been considered should be preferable to any other
where the wings have been neglected, or this subject but slightly

touched upon, without any minute examination of their structure.

The above-mentioned author has, in his ' Svenska Foglarna,' observed
the muscular structure of the feet as important in classification, after

having previously, for the first time, called attention to the same at

the meeting of naturalists in Stockholm in 1851.

* Observations de Avium arteria carotide conimuni. Hake, 1829. (Appendix
to a programme by Prosector Fridericus Blumius Ictus.)

t Omithologiskt system (Transactions of the Eoyal Academy of Science of
Sweden, for the year 1835 (printed 1836), p. 43). Over foglarnas wingar (ibid,

for the year 1843 (printed 1844), p. 303). Svenska foglarna, 1856.

\ A List of the Genera of Birds (London, 1841). The Genera of Birds
(London, 1844-49).

§ Ornithologische Notizen (Wiegmann's Archiv fur Naturgeschichte, 1847,
vol. i. pp. 186 and 308). Museum Heineanum (Halberstadt, 1850-63).

||
Conspectus generum avium (Leyden, 1850-57) ; Conspectus systematis or-

nithologise (Annalcs des Science Naturelles, 1857?) ; Tableaux paralltliques des
ordres Linneens, Anseres, Grail*, et Grallinse (Paris, 1856) (Extract from
Comptes Bendus des Seances de 1' Academic des Sciences) ; besides several other
treatises in different magazines.

If Abhandlungen der konigl. Akad. der Wissenschaften zu Berlin, 1847, p. 321.
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The new genera and species that had been added since Latham's
• Index Omithologicus ' was edited had increased to such a number,

and their literature had become so scattered, that such a work as

G. R. Gray's systematic * List of the Genera of Birds,' although

only a list of names without characters, was very necessary to science,

and the obtaining of the same also highly beneficial. The right of

priority has generally been observed in this work. The same author

has, iu his ' Genera of Birds,' given descriptions of the orders, fami-

lies, and genera, and even figures of the same. A single species of

some genera is represented by a coloured figure ; and of others only

certain parts, such as the head or the foot of some typical species,

have been figured. This work is certainly of great value for the

study of birds ; and the very good figures often give a necessary

explanation to the descriptions of the genera, which at times are but

little distinguishable, and are not given in a diagnostic manner.

Cabanis has, in his ornithological system, given good characters for

the arranged groups, taken partly from J. Muller's descriptions of

the larynx inferior, partly from the nature of the horny covering on

the tarsi, first studied by Keyersling and Blasius, and partly from the

number of quills and tail-feathers. It is principally the order Pas-

seres to which this author has devoted his attention, and which con-

sequently has obtained an improved classification. It has been di-

vided into two groups (Oscines and Clamatores), and the families

have been carefully limited and arranged. This work, with that of

Sundevall, may rightly be considered most important in the classi-

fication of birds.

The numerous contributions to this classification that have been

made by Bonaparte are valuable as giving minute registers of fami-

lies and species, showing an unusual knowledge of the species, and

a sharp distinction between the genera, and often arranging these in

a manner corresponding with the demands of the natural affinity

;

but they are generally only registers of names, often giving the cha-

racters for the species, but very seldom for the higher groups.

Bonaparte has published, in the ' Transactions of the Linnean

Society,' xviii. p. 258, a systematic arrangement of the class of birds,

together with the classes of the other vertebrated animals in general.

The first class has been divided into two subclasses —Insessores and

Grallatores. The first of these corresponds fully with the one ar-

ranged by us under the same name, and the latter includes both

Grallae and Natatores. This classification corresponds also with the

one given here, in the Longipennes having their place between the

Steganopodes and the Pygopodes. Characters of the orders, fami-

lies, and subfamilies are also given.

After this brief reference to the literature, we will proceed to a

synoptic statement of the principles upon which the systematic

arrangement here given rests.

Principles. —We have preferred the progressive method, as it

seems to us to be the most rational, from its correspondence with the

physiological and geological development. We therefore commence
the system with the lowest, and finish it with the highest forms.
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Irritability seems to us to be the most distinguishing character for

birds ; and this should consequently be taken into consideration

more than others with regard to tbeir classification. The swimmers
seem to us the lowest, from their showing a tendency to the lowest

form of vertebrated animals —the fish-form. In the Aptenodytidce,

where the wings resemble fins, and where they, as in all other diving

birds, serve as such, we have this form most strongly designated.

The heavy, clumsy structure, with small wings and short legs, also

makes them generally less active than other birds, and shows a lower

development of the type of bird. This, however, is not the case with

all the swimmers ; and the order Longipennes gives us instances

where swimmers possess a high degree of activity.

The Passerine birds (Passeres) seem to us to possess the highest

irritability, and to be those in which the nature of birds has reached

its highest development. We do not by irritability mean the mus-
cular strength alone, but vivacity and activity generally. Where this

is most manifold, most changing and constant, it is the most developed.

Wefind in the Passeres " the power to stay and move with ease as

well on the ground as in the trees or in the air, and to make their

presence known by characteristic melodious notes" (Sundevall) ; we
find them in a constant and manifold motion, and they let us con-

stantly hear their notes either as song or as affectionate voices. The
birds of prey have generally been placed highest, and been con-

sidered the most developed, in consequence of their muscular strength

and strong flight, and their thereby supposed high degree of irrita-

bility ; but by keeping them in captivity we find at once that the birds

of prey are dull birds, and that they, as regards irritability, are far

behind the Passeres. They remain for a long time silent and quiet,

and do not generally show any activity, unless they are frightened

or driven by appetite for food. The Passerine birds, on the con-

trary, are in captivity constantly in motion, and let us incessantly

hear their lively song and affectionate voices. Besides we cannot in

a system place the birds of prey far from the lower groups, of the

Columbine and the Gallinaceous sections, without violating natural

affinities based upon important characters. They correspond with

these lower groups as regards external characters in the nature of

their wing-coverts, and, as regards interior anatomical characters, iu

the nature of their carotides communes. Some of them, for instance

those of the Vulturine section, exhibit, with regard to their form, a

near analogy with some of those of the two mentioned groups. We
may, for instance, compare a Condor with a Turkey. A system that

places the dirty Vultures highest, does not seem to us to indicate a

correct idea of the nature of the birds.

If we do not regard flight, which is common to almost all birds,

but consider birds with regard to the various other ways of motion

for which they especially are shaped, and for which their structure

is also adapted, we find easily that these in general may be compre-

hended in three different modes, viz. : 1st, swimming on the water

;

2nd, running on the ground ; and 3rd, climbing and jumping on
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the branches of trees*. The hinder extremities or the legs exhibit,

in conformity with this, three different forms. This induces us to

divide the class of birds into three primary groups or subclasses :

—

1, Natatores; 2, Cursores ; 3, Insessores. Those belonging to the

third group generally move more with the assistance of their wings

than the others, except some forms of the Natatores, and show gene-

rally a higher development of the bird-type. This group also fur-

nishes the greatest variety of forms. The Natatores include about

550 species, the Cursores 900, and the Insessores 6900 (Bonaparte).

Nitzsch has, in the treatise referred to, divided the class of birds into

three groups : Aves aerese, Aves terrestres, and Aves aquaticse, which

in a reverse order correspond with the three groups here arranged ;

but he differs from us in including the Columbine birds among the

Terrestres, and the Grallatorial birds among the Aquaticse, and in

considering the Struthionine birds a distinct group from the other

three.

There is, as far as experience yet extends, a very remarkable cor-

respondence between the nature of the upper wing-coverts and of

the carotides communes, which adds to the importance of both these

characters, which have generally been but little observed. All those

birds that have the large upper wing-coverts of the first row on the

cubitus so short that they do not reach beyond the middle of the

cubital quills, have only one carotis communis, viz. the sinistra.

Those birds in which the above-mentioned wing-coverts form several

rows and extend beyond the middle of the cubital quills, have, on the

contrary, generally two carotides communes, viz. one dextra and one

sinistra. The only exceptions to this rule are Cypselus, Trochilus,

Merops, one or a few species of Psittacus, Rhea, Phoznicopterus,

Podiceps, and Pelecanus, which, although belonging to the latter

category in regard to the wing-coverts, yet have only one carotis

communis. This is the dextra in Phcenicopterus. Wedo not, there-

fore, hesitate to consider these two characters to be among the most
important in judging of the affinity of the birds ; and they show with

certainty that the birds of prey have not their place at the beginning

or at the end of the system.

The Strisores, one of the twelve orders in which we have arranged

the class of birds, includes several birds that we formerly considered

should belong to the Passeres, from their near correspondence in form

with the latter. But as they deviate from them in regard to the

upper wing-coverts and the claw of the hind toe, and sometimes

even in regard to the carotides communes, we are of opinion that they

should be regarded as belonging to a different order. They have
been separated from the Passeres by Sundevallf and by Nitzsch

;

and the former has arranged them under the order Coccyges, which,

according to him, also includes the Zygodactyli and Columbce.

They are, however, distinct from the Zygodactyli in the nature of

their feet, and cannot be arranged under this order without depriving

* The second mode appears an intermediate link between the first and third.

t Kongl. Vetensk. Acad. Handl. 1843, pp. 375 & 376.
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it of its most distinguishing character. They seem also to cause

confusion if they are arranged within either of the orders Passeres

or Zygodactyli ; and we have therefore considered it right to arrange

them as a distinct order —Strisores, which name was given to them

by Cabanis in 1847. However distinct they seem to be, as well from

the Columbine section and the Birds of prey as from the Zygodactyli,

it is very difficult to find any character that sharply and distinctly

distinguishes them from these three orders ; and we have been com-

pelled to use a character in the scheme that does not belong to all,

although the majority of them possess it. They appear to be an

intermediate group between Accipitres, Zygodactyli, and Passeres.

The order Longipennes has generally had a very changeable place

in the system, sometimes the first among the swimmers, sometimes

the last. When the swimmers are, as here, arranged in two groups

according to the form of the beak, their place is, as will be seen

from the scheme, unquestionable, as we of course must begin with

the Pygopodes. The Longipennes approach these very nearly in

the genera Pvffinus and Halodroma. Pvffinus has, together with

Colymbus and Podiceps, a long pyramidal erect process at the upper

end of the tibia, and the tarsi are compressed like theirs. The

genera Phalacrocorax and Mergus form an intermediate link between

the Steganopodes and the Lamellirostres.

First Division or Subclass.

NATATORES,Illiger ; Sundevall.

Upper part of the crus (tibia and fibula) not free, but drawn in

within the skin that covers the body*. The basis of the hind toe

above that of the anterior toes, the hind toe sometimes absent.

Legs short ; and the anterior toes, sometimes even the hind toes,

united by web. The upper large wing-coverts of the first row on

the lower arm (antibrachium) extend in all beyond the middle of

the cubital quills. All, with the exception of Podiceps, have, as far

as is known, two carotides communes.

Group 1. SIMPLICIROSTEES.

The bill without lamina?. Doubly monogamousf. "Altrices ;"

that is, carry food to their young.

Order 1. Pygopodes, Illiger.

The legs are placed far back ; and the hind toe is, when it is pre-

sent, free. The wings short, hardly extending to the base of the tail.

The tail short, or none at all. Heavy, clumsy birds, that dive well,

but walk badly.

Note. —This order contains the typical forms of Natatores.

* Some of the Longipennes are said to form an exception to this,

t Both the old ones sit on the eggs, take care of the young, and carry food to

tbem.
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Order 2. Longipennes, Dumeril.

The legs are not so far back ; and the hind toe, when there is one,

is free. The wings long, extending more or less beyond the base of

the tail. They are generally light birds, and lie, when swimming,

shallow in the water, and cannot, with a few exceptions, dive, unless

they dart from the air into the water, which power a great many of

them possess. They generally fly remarkably well.

Order 3. Steganopodes, Illiger.

The hind toe united to the inner anterior toe by a web, and its base

but slightly raised above that of the anterior toes. The wings and

tail rather large, the former sometimes pointed and sometimes ob-

tuse. Some of these birds are pelagic, fly remarkably well, and are

darting divers ; some fly badly, but dive and swim well. The posi-

tion of the hind toe enables some of them at times to sit on the

branches of trees and to build their nests there.

Group 2. LAMELLIROSTRES.

The bill with laminae. Generally singly monogamous*. " Prse-

coces ;" that is, do not carry food to their young.

Order 4. Lamellirostres, Cuvier.

The point of the upper jaw with a so-called nail of the bill ; the

other part of the bill covered with a soft skin. The hind toe free.

The body generally more or less thick and heavy. The power of flight

sometimes moderate, sometimes rather inferior. Those that fly best

dive badly, or cannot dive at all ; the others lie, when swimming,

deep in the water, and dive exceedingly well. Some of the former

are rather fast walkers, and approach in this respect the next division.

Second Division or Subclass.

CURSORES,Illiger ; Sundevall.

The entire eras and the lower part of the femur free. The base

of the hind toe above that of the anterior toesf ; the hind toe some-

times missing. The anterior toes, when united by a web, are, with

very few exceptions, so united only at the base. The large upper

wing-coverts of the first row on the lower arm extend beyond the

middle of the cubital epulis. They have, with the exception of Rhea
and Fhcenicopterus, as far as is known, two carotides communes.

Order 5. Grall^e, Linne.

The legs high, and the lower part of the crus without feathers %.

The wings well adapted for flying. The pectoral bone with a crista.

* The female alone cares for the young.

t The majority of the Ardeidm make an exception to this ; and these live and
build very often in trees.

\ The genus Scolopax deviates from this.
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They generally walk and run with ease or very fast, and mostly

live in damp places, near swamps or on the banks of watercourses.

The majority fly fast and with ease ; some fly badly. They live

generally in the middle ("mittlere," Faber) monogamy*. Prsecoces.

A great number of the Ardeida are Altrices.

Order 6. Brevipennes, Dumeril.

The wings more or less rudimentary, and not adapted to flight.

Pectoral bone without crista. A small number of large birds that

run fast, and may be considered typical of the whole group. Their

structure exhibits a strong tendency towards the mammalian. Some
are said to live in the middle monogamy, others in single monogamy,
and others again in polygamy. Praecoces.

Order 7. Galling, Linne,

The legs of a mediocre height, and the entire crus feathered f.

The wings adapted to flying, but generally rather short and obtuse,

and more or less bent. They run fast ; but are easily fatigued by

flying, and then hide among rocks, bushes, grass, &c. Some live in

polygamy, but the majority live in middle monogamy. Prsecoces.

Third Division or Subclass.

INSESSORES, Vigors ; Bonaparte.

The entire crus and the lower part of femur free. The coat of

feathers generally extends at least to the tarsal joint J. The hind

toe with its base on a level with that of the anterior toes§, and

very seldom missing.

Order 8. Pullastr.e, Sundevall.

The bill not covered by a cere at the base, but generally naked there,

and with an inflated skin at the nostrils. The point of the upper

jaw rounded, but very seldom bent down in the form of a hook.

Three toes directed forward, and not united together. The large

upper wing-coverts of the first row on the lower arm extend beyond

the middle of the cubital quills. Two carotides communes. The
majority fiv very fast ; some do not fly so well, but these run fast.

The majority live in double monogamy, a few in middle or single

monogamy {Penelope), and a few in polygamy (Crax). The majo-

rity are Altrices, the others Praecoces.

Note. —This order is evidently an intermediate group between

Cursores and Insessores. The Talegallince, Peaelopidce, and Di-

dunculidce exhibit some tendency towards the Accipitres.

* Both the old ones attend to their young, but do not carry food to them,

letting them, under their care, hunt for their own food.

t The genus Orfyxelos, Vieill., is an exception to this.

\ Didunculus (Pleiodus) deviates from this, and has the lower part of the crus

naked.

§ The Cathartini form an exception to this.
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Order 9. Accipitres, Linne.

The bill covered with a cere at the base, convex towards the point

;

and the point of the upper jaw bent down in the form of a hook.

The legs strong, with three anterior toes, which are not united and

are, like the hind toe, armed with strong bent claws. The wings

large, with the large upper wing-coverts of the first row on the lower

arm extending beyond the middle of the cubital quills. Two caro-

tides communes. They have a strong power of flying, but run

badly*, and do not jump. Doubly monogamous. Altrices. Their

food consists generally of vertebrated animals.

Order 10. Strisores, Cabanis.

The bill without a cere, hard at the base, without any swollen

skin at the nostrils, and of a variable form. Three anterior toes,

which are generally united at the base, sometimes there united by

a web, and seldom free. The hind toe is at times turned forwards.

The claw of the hind toe is smaller than the claw on the middle an-

terior toe (Sundevall). The large upper wing-coverts of the first

row on the lower arm extend beyond the middle of the cubital quills.

Some of them (Caprimulgus, Coracias, Alcedo) have two carotides

communes, and some (Cypselus, Trochilus, Merops) have only one.

Buceros is unknown as regards its carotides. Some fly remarkably

well, others not so well. The legs are short in most of them, and

not well adapted for walking. Doubly monogamous. Altrices.

Note. —A polymorphic group, that shows a tendency as well to-

wards the Accipitres and Zygodactyli as towards the Passeres.

Order 11. Zygodactyli, Vieillot.

Two anterior and two hind toes, or sometimes two anterior and

one hind toef, or one hind toe and three anterior ones, the exterior

one of which is turned backwards. The claws compressed. The
large upper wing-coverts of the first row on the lower arm, except

in the Picidce and Bucconidce, do not extend beyond the middle of

the cubital quills. Some have two carotides communes, and others

(Picus, Ramphastos, Cacatua) only one. The power of flying not

very good. They generally walk badly on the ground ; but a great

many of them climb well on the trees, and cling skilfully to the

branches. Doubly monogamous. Altrices.

Order 12. Passeres, Linne; Sundevall.

Three anterior toes and one hind toe, and the exterior anterior toe

generally at the base united with the middle one. The claw of the

the hind toe as large as that of the middle anterior toe ; and its long

flexor muscle separated from the muscle that bends the claw phalanx

of the anterior toes (Sundevall). The large upper wing-coverts of

* Gt/pogcrwius deviates from this.

t The thumb or the proper hind toe, wliieh corresponds with the inner hind

toe in the others, is in tin's case missing, except in the Trogonidoe.
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the first row on the lower arm do not extend beyond the middle of

the cubital quills, and we meet with only one row of greater upper
wing-coverts. As far as known, only one carotis communis, or

truncus caroticus impar, which arises from the left arteria subclavia.

Lively and active birds, with a fast and excellent flight, which move
easily as well on the ground as on the branches of the trees. They
generally jump on the ground, and seldom run. Some of them
have a separate muscular apparatus for singing in the larynx inferior

and a more or less exquisite song. Doubly monogamous. Altrices.

Note. —This order embraces the typical forms of the group In-

sessores, and the birds that generally have the highest degree of
development.

In the following tables I have tried to use the most important as

well as the most positive and evident characters, but have in this,

like others, met with much difficulty of finding such for the smaller

groups, or families and genera, in the higher orders. A great many
of the characters used are taken from Sundevall ; and in the Passeres

several from Cabauis. Their validity has first been fully tested. In
consequence of the above-mentioned difficulty we find that the place

in the system of a form in question cannot always be ascertained

from similar tables, as a more minute description is often necessary.

It must not, therefore, be expected that these tables should give an
infallible ground for the determination of the forms belonging to the

respective families and subfamilies, but only that they should denote

some of the most important characters that form the basis for the

groups, and give an easy review of these groups. Such a table shows
us most plainly what characters are common and what are not.

As a great many of the exotic generic forms are not well known
to me, I do not insist that they can be all arranged under the 69
families and 144 subfamilies here characterized, and that the arrange-

ment of other families or subfamilies is unnecessary ; but I believe

that a great part of the genera have been considered. I may
mention that the difficulties arising in limiting the families Corvidce,

Paridce, and Sylvidce among the Passeres have induced me to make
these families more comprehensive than they have been.

It seems that the Epimachini and Paradiseini should together

form a separate family ; but I have not been able to find any distin-

guishing characters, common to both, that make them distinct from
the Corvidce. The family Corvidce corresponds with " cohors Cor-
viformes," of Sundevall (Svenska Foglarna). The Troglodytini in-

clude forms of both Troylodytince and Timalince, Cabanis, excepting

some with emarginated bill. The other Liotrichidce, Cabanis, are

given to the Sylvidce, partly to Lanini and partly to Sylvini. It

seems that the family Brachijpodidce as arranged by Cabanis should

at least partly be included in the last-mentioned subfamily {Sylvini),

which, as it also embraces the Sylviadce, Cabauis, is very rich, and
contains about 500 species or more. I even include the Vireonince,

Cabanis, in the Sylvicolini.
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2. Report on Birds collected at Windvogelberg, Soutli Africa,

by Captain G. E. Bulger, C.M.Z S. By P. L. Sclater,

M.A., Ph.D., F.R.S., &c, Secretary to the Society.

Our Corresponding Member, Capt. G. E. Bulger, forwarded to me
some time back a small collection of bird-skins made at Windvogel-

berg, in British Kaffraria. Not being myself specially acquainted

with African birds, I have submitted Capt. Bulger's series to the

examination of my friend Dr. Hartlaub of Bremen, our leading au-

thority on this subject, who has kindly determined the species.

Two of them proved to be new to science, one of which (Sazicola

spectabilis) has been already described in these • Proceedings ; ' the

otlier (Hemipteryx bnmaculata) is characterized below.

Capt. Bulger sends me the following account of the locality where

his specimens were collected :

—

" Windvogelberg is a lofty and almost isolated mountain of British

Kaffraria, 5344 feet above the level of the sea, and situated in

32° 17' 50" S. lat. and 27° 7' 3" E. long. It lies about twenty

miles north of the great Amatola range, and rather more than three

leagues to the southward of the Kei River, which separates Kaffraria

from Kaffirland and the province of New Victoria. The country in

its neighbourhood is almost entirely destitute of trees, being, for

many miles to the south and east, a vast extent of grass-covered land,

misnamed "flats," inasmuch as they are throughout characterized

by strongly marked undulations almost amounting to the dignity of

hills and valleys. To the northward and westward these deep rolling

swells assume the magnitude of mountains, with high krantzes*, and

strange-looking naked peaks, here and there relieving the generally

monotonous features of the country.
" The lonely little post at the foot of the Windvogelberg is at pre-

sent (Jan. 1864) the most advanced station occupied by the Queen's

troops, though the white settlements extend much further ; and its

garrison consists of eighty men of the 2nd Battalion, 10th Regiment,

and seven of the Cape Mounted Rifles.

" The Doomor Thorn River runs within a few miles of the barracks,

the nearest elbow being about 3000 yards distant; and a small brook

comes down through a deep klooff in the mountain, and supplies the

post with water. The banks of both these streams are, in some parts,

rocky, and those of the latter are decked with small trees and bushes

for a short distance. There are some enormous krantzes on the

mountain, and here and there dense patches of shrubby vegetation.

Amongst the former, Rock Rabbits (Hyrax capensis) make their

secure and inaccessible homes ; and small birds of various kinds oc-

cupy the latter in considerable numbers. Rock-Thrushes (Petro-

cincla) and Red-breasted Woodpeckers (Geocolaptes arator) are

abundant on the highest pinnacles ; and on the scattered stones

below, SaxicoItE of several kinds are always to be found."

* Krantz, a precipice. t Kloof, a ravine.
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The species collected by Capt. Bulger, as determined by Dr. Ilart-

Isiub, are the following:

—

ACCIPITRES.

1. Tinnunculus rupicola (ad.), Daud. ; Bp. Consp. p. 27.

PICARIiE.

2. PlONUS ROBUSTUS(Gm.).

3. oxylophus glandarius (l.).

4. Geocolaptes arator, Cuv.

5. Alcedo semitorquata, Sws. ; Bp. Consp. p. 159.

6. CORYTHORNISCRISTATA, L. ; Bp. Consp. p. 159.

PASSERES.

7. Hirundo capensis (ad.), Gmel. ; Bp. Consp. p. 339.

8. Cotyle palustris (ad.), Steph. ; Bp. Consp. p. 342.

9. Nectarinia Formosa ( d 2 )> Linn.; Bp. Consp. p. 404.

10. Nectarinia afra, Linn. ; Bp. Consp. p. 407.

11. Drymceca subruficapilla, Smith.

Rather larger apparently. One specimen has the upper tail-coverts

rufous.

12. Hemipteryx immaculata, Hartlaub, sp. nov.

Supra rufescenti-olivacea, fusco variegata ; sincipite, tergo et

uropygio magis rufescentibus ; subtus immaculata, fulvescens,

gula et abdomine medio albidioribus ; rectricibus fusco-nigris,

macula alba terminatis ; remigibus in margine interno pallidis

;

subalaribus isabellinis ; pedibus et mandibula pallidis.

Long. 3" 10'", rostr. a fr. 3|", al. 1" 9'", caud. 9'".

Obs. A typical Hemipteryx, differing in its unspotted under sur-

face from H. textrix, the only known species.

13. Myrmecocichla .ethiops, Licht. ; Bp. Consp. p. 302.

14. Campicola pileata, Gmel. ; Bp. Consp. p. 304.

15. Saxicola spectabilis, Hartlaub, P. Z. S. 1865, p. 428,
pi. XXIII.

See Mr. Layard's notes on the habits of this new species (P. Z. S.

1865, p. 619)*.

16. Pratincola sibylla, Gmel. ; Bp. Consp. p. 304.

* Dr. Hartlaub lias since informed me that this species is certainly the same
as Temminek's S. bifasciata, PI. Col. 472. —P. L. S.
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17. Ch^etops frenatus, Temm. ; Bp. Consp. p. 278.

18. Luscinia sinuata, Sundev.

19. Bessonornis phosnicurus, Gmel. ; Bp. Consp. p. 301.

20. Petrocincla explorator, Vieill. ; Bp. Consp. p. 297.

21. Macronyx capensis, Linn, ; Bp. Consp. p. 247.

22. Alauda pyrrhonota, Vieill. ; Bp. Consp. p. 245.

23. Alauda cinerea, Lath. ; Bp. Consp. p. 244.

24. Certhilauda subcoronata, Smith; Bp. Consp. p. 246.

25. Hyphantornis spilonotus, Vig. ; Bp. Consp. p. 441.

26. Hyphantornis olivaceus, Hahn.

27. Chera progne, Bodd. ; Bp. Consp. p. 448.

28. Euplectes capensis, L. ; Bp. Consp. p. 447.

29. Steganura paradisea, Linn.; Bp. Consp. p. 449.

30. Crithagra sulphurata, 111. ; Bp. Consp. p. 522.

31. Crithagra canicollis, Sws. ; Bp. Consp. p. 523.

32. Poliospiza gularis, Smith; Bp. Consp. p. 519.

33. Passer arcuatus, Gmel. ; Bp. Consp. p. 510.

34. Fringillaria capensis, Linn. ; Bp. Consp. p. 467.

35. Corvus cafer, Licht.

COLUMB^.

36. TURTURSEMITORQ.UATUS, Sw.

GAJLLINiE.

37. Coturnix communis, Bonn.

38. Francolinus afer, Lath.

39. Hemipodius andalusicus (Gm.).

GRALLiE.

40. Charadrius melanopterus, Riipp.

41. iEGIALITES TRICOLLARIS (Vieill.).

42. Machetes pugnax (L.).

43. Fulica cristata, Gm.

44. Scopus umbretta, Gm.
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3. Description of a New Species of Toucan belonging to the

Genus Aulacoramphus. By John Gould, F.R.S., &c.

AULACORAMPHUSCYANOL^EMUS.

Male. Bill black, with a small mark of yellow at the tip of the

upper mandible, and a band of white at the base of both mandibles

except on the culmen ; this white band is much narrower on the

upper than on the lower mandible, and moreover has the posterior

half of its breadth pale yellow ; naked skin around the eyes dull red;

throat greyish blue, approaching to violet, and becoming of a deeper

tint where it joins the green of the neck ; a tinge of blue also appears

at the base of the ear-coverts, towards the bill, and over the eye,

where, however, it becomes of a greener hue
;

plumage of the head

and body deep grass-green, with a wash of yellow on the flanks

;

primaries black, edged with brown ; under surface of the wing pale

yellow; tail-feathers deep green, conspicuously tipped with chestnut;

under tail-coverts chestnut-brown ; legs green.

Total length of male 12 inches, bill 2\, wing b\, tail f)\, tarsi \\.

Female. Precisely similar in colour, but, as is the case with all

the other species of the genus, much smaller than the male.

Hab. Loxa in Ecuador.

Remark. —This well-marked species is allied to the Aulacoram-

phus catrideigularis of Panama and the A. atrigularis of Peru, but

differs from the former in the smaller extent of the blue on the throat,

from the latter in having no trace of black on that part, and from

both in the markings of the bill.

4. Description of Two New Forms of Gorgonioid Corals.

By Dr. John Edward Gray, F.R.S.,-V.P.Z.S., &c.

The other day a few Corals from Japan were sent to me for

examination ; and among a series of well-known species of Stony

Corals (Meliteea), and several kinds of the coral-like Algce belong-

ing to the genus Corallina and its allies, 1 discovered a small frag-

ment of a Gorgonia-Mke Coral that was studded with little horny

cups, which I was at first inclined to believe were some parasitic

animals that had fixed themselves on the coral, for they were entirely

unlike any cells that 1 have ever observed on a Gorgonioid Coral.

Careful examination has satisfied me that the little cups are an

essential part of the coral, and that the latter is a form entirely new

to science, its nearest ally being of the genus Primnoa, the species

P. antai-ctica, found in the Antarctic Seas.

It differs entirely from all the other genera of the group in the

tubes of the polype being formed of two obconic cells placed one on

the other.

In Primnoa the cells are produced and covered with calcareous

scales, which are imbricated like slates on a house.
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The coral cylindrical, furcately branched ; the branches elongate,

subsimple ; the axis horny ; the bark thin, smooth, calcareous, with

regular equidistant whorls of cells ; cells with a circular mouth having

a raised edge, placed close together and forming a raised ring round

the coral. Each cell is furnished with two obconic pellucid cells

placed one on the other ; the lower cell is pellucid, apparently

articulated to the axis of the coral, very narrow near the mouth

Fig. 1.

Calt/i>li(i]> hura japonica.

of the cell and wide at the other end ; the lower surface of the

outer aperture is furnished with two elongated horn-like processes.

To the centre of this basal cone is articulated or affixed a similar

pellucid horn-coloured cone or rather conical vase, which is furnished

with a slightly keeled edge at its widest part, and then contracts as

if it had a shorter conical lid, with an aperture in the middle of this

lid-like contracted part for the emission of the polype. The two
cones are as it were articulated to the stem ; and the lower one stands

at right angles with regard to it, and the upper at right angles

with regard to the lower one, so that the aperture of the upper one
is vertical.
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These two cones are only preserved on the inner side of the

branches, where they have been protected from erosion, during the

carriage of the coral from Japan, by the branches opposite to them.
It might be said that they are not naturally found in any other part

;

but there are some remains of them, enough to show their exist-

ence, in various other parts of the specimen.

If they had not fortunately been preserved in some part of the

coral, one might have been led to describe the coral as furnished with

close rings of cells with open circular mouth : but this form of the

mouth ought to have attracted one's attention ; the mouth of the

cells of the Barked Corals is always closed by the contracted part of

the polype. But one might have believed that in this specimen the

contracted portion had been worn away by erosion. The species may
be called Calyptrophorajaponica. (Fig. 1.)

Japan has produced some curious marine productions, as, for ex-

ample, the " Glass Plant," better called the " Glass Rope " {Hyalo-
nema). This Coral was for several years considered a great rarity

;

but it must be common on the Japanese coast, for hardly a vessel

comes from that country without bringing specimens of it. And
lately we have been rather surprised at hearing that the same genus
is found nearer home, on the coast of Portugal.

It has been lately shown that Hyalonema belongs to the Actinoid

Polypes, near to Zoanthus and, especially, Corticaria. I have veri-

fied this by an examination of the animal after soaking it in water

;

and it is surprising that the number of folds round the mouth of

the cell had not led one to believe it before. This is a group of

animals in which anything like a central axis has not been observed
before ; but I believe that the siliceous glass-like fibres really belong
to the animal that covers them. The two are always found in con-

nexion, both in Japan and in Portugal ; so that I can only regard

the theory of Mr. Bowerbank and some of the German naturalists,

that the siliceous fibres belong to the sponge in which the Coral is

sometimes imbedded, and that the animal is only parasitic upon
them, as not consistent with our knowledge.

The second Coral I discovered among a number of Zoophytes from
the Cape of Good Hope, which Mrs. Alfred Gatty brought to the
British Museum for my inspection ; they had been sent to her by
Dr. Rubidge.

This collection contained several very interesting kinds of Sponges
and smaller Zoophytes along with two specimens of the Coral under
consideration, and a specimen which seems to be allied to it, from
which the bark had been washed.

This Cape Coral is nearly allied to the Paragorgia of M. Milne-
Edwards ; but the axis is much more solid and regular, having none
of the friability or porous sponginess of the axis of that Coral. This
is much more slender, which is consistent with the greater hardness

and uniformity of texture of the axis.

I have no doubt there are several species of these Corals to be de-

scribed.

The one under consideration mav be named
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Coral arborescent, rather flabellate, furcately branched ; branches

subcylindrical, elongate ; axis wood-like, soft, formed of numerous

spicula, intermixed with a cellular substance ; bark thin, with a

smooth external surface ; the cells of the polypes forming five lon-

gitudinal series of compressed tubercles, those of the neighbouring

series alternating on the ends of the younger branches, becoming

further apart, more irregularly distributed, and scarcely elevated in

the older part of the branches.

This genus differs from Paragorgia of Milne Edwards (Coralliers,

i. p. 191) in the axis being of a uniform cork-like texture, without

any tubes or spongy cavities.

Fig. 2.

llomofjhi/ton gattyioe.

IIOMOPHYTONGATTYI^.

The coral erect, subflabellate, irregularly furcately branched ; the

brandies long, subcylindrical, with sinuous grooves on the surface

running between the polype-cells, which are scarcely raised above

the general surface of the bark ; the terminal branches rather slender,

elongate, pentangular, with deep grooves between the oblong, rather

compressed polype-cells ; the bark dark red, when dry ; the axis

yellow.

Hab. The sea, near the Cape of Good Hope (Dr. Rubidge).

I have named this species after Mrs. Alfred Gatty, so well known
for her fondness for natural history, and her interesting ' Parable of

Nature,' and other works.
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5. On the Movement of the Symphysis of the LoAver Jaw in

the Kangaroos. By James Murte, Prosector to the

Society, and A. D. Bartlett, Superintendent of the So-

ciety's Gardens.

A short time ago, a lady, a frequent visitor at the Gardens, on

conversing with the keeper of the Kangaroos, asked him if he was

aware of the manner in which these animals used the teeth of the

lower jaws to snip their food as a person would do in snipping grass

with a pair of scissors. She mentioned that she had resided many
years in Australia, and seemed quite positive as to the truth of the

fact that Kangaroos used their lower incisors in the manner already

spoken of. The keeper, interested in what had been told him, called

the attention of Mr. Bartlett to it.

Mr. Bartlett immediately examined the teeth and jaws of several

skulls of Kangaroos in his possession, and, satisfied of the probable

truth of the remark, took the first opportunity of observing the same
in the living animals in the Society's Collection.

Since then we have corroborated and added to these observations

together. The following were the different species of the living

animals examined for this purpose, —viz. the Red Kangaroo (Macro-

pus rufus), the Black-faced Kangaroo (M. melanops), the Great Kan-
garoo (M. giganteus), the Yellow-footed Rock Kangaroo (Petrugale

xanthopus), Bennett's Wallaby (Halmaturus bennettii), and the

Derbian Wallaby (H. derbianus).

In these several species we noticed the following movements :

—

As the animal opened its mouth and seized the grass offered it, there

was a slight though distinct separation of the lower incisors, differing

in each individual according to its size, —in the large Kangaroo almost

as much as a quarter of an inch.

The small mouthful of grass being seized, the green blades were
cropped or nipped off, a portion being evidently cut through by the

anterior free sharp edge of the two lower incisors as they pressed

against the opposing concavity of the palate and the cutting-edge

of the upper and anterior incisors ; while another portion of the

food passed between the two lower incisors, and seemed also to be

snipped through either by the closure or approach of the trenchant

internal lateral edges of these, or it might be by the jerking move-
ment of the head, which caused the morsel to be half torn and half

cut through by these incisors. At other times, when the grass was
in small loose bundles of a few of the stronger fibres with their roots

attached, instead of chewing the latter, the animal rather rejected

them ; but in order to do so grasped the roots or dry portion of the

stem, which it wished to disengage, with its fore paws, using the claws

in the manner a human being would the fingers and hands to clutch

and drag an object. While doing this, what stalks were between
the lower incisors were severed by their internal acute borders.

After the grass had thus been cut through, it was passed between
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the molars, partly by the aid of the tongue and partly by the move-
ment of the jaws, and then, with the ordinary side to side and semi-

rotatory movement, the process of mastication was completed by the

molars.

In watching the animals, it was at first difficult to notice the action

of the jaws and lower incisors which we have spoken of; and this was
to be accounted for by the great rapidity of the movement, which
was also sometimes hidden by the retraction of the lips. The open-

ing movement of the lower incisors seemed chiefly to occur when the

animal raised its head to seize the food ; for while in the act of chew-
ing with the molars, the incisors were either closed or hidden by the

lips.

With reference to the movement of the head in animals which
graze or browse, as for instance in the sheep, the direction of motion
while in the act of cropping the grass is nearly always upward and
forward, though every now and again the reverse is the case. In the

Kangaroos, however, we did not observe this latter motion, the jerk-

ing movement being invariably in a forward direction. This would
seem to agree with and favour the act of the grass slipping between
the open incisors ; and as these are closed the short quick movement
of the head would likewise tend to cut asunder the stalk or blade of
the leaf. Besides the direct forward jerk, the head at the same time
moved slightly laterally, though this was not so very perceptible.

From these observations, then, we are inclined to believe that the
lower incisor teeth in the Kangaroos act in the manner either of a

pair of cutting-forceps or short-bladed scissors (see fig. 2), with also

occasionally a knife-like action ; that is to say, the lower incisors

themselves, if to a certain extent fixed, would on their closure pre-

vent the blade of grass from slipping (from, in many cases, their

points being perfectly close and their bases more open), and the
jerk combined with the dragging movement would cut it through.

Upon consulting the various authorities as to what has been said

respecting the movement of the teeth and lower jaws of the family

of Kangaroos, we find Mr. Waterhouse states, in his admirable work
the 'Natural History of the Mammalia,' vol. i. p. 51, of the Macro-
podides, that " the lower incisors are horizontal, long, compressed,
and lanceolate, and have cutting external and internal margins

;

their outer surface is convex, and the inner surface is strongly

convex in the transverse direction, in the middle, but concave near
the margins ; when the mouth is closed, the outer cutting-edge of

the lower incisors is brought in contact with the cutting-edges of the

posterior incisors of the upper jaw on either side, and their points

shut within the apex of the foremost pair of the upper jaw. In

Macropus major (and perhaps in some nearly allied species) the

rami of the lower jaw are loosely attached at the chin, and at the

apex they are free, and the animal has the power of slightly sepa-

rating the lower incisors, so that their outer cutting-edges are brought
more closely in contact with the upper incisors than they otherwise

would be."

Although Mr. Waterhouse therefore has pointed out both the
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cutting-edges of the outer and inner sides of the lower incisors, and
justly attributed to the closing of the lower upon the upper jaw with

the separation of the lower incisors the effect of producing closer

contact between the cutting-edges of both jaws upon one another, yet

he has failed to notice the use, and mode of application of the inner

cutting-edges of the lower incisors.

Professor Owen, in his valuable memoir " on the Osteology of the

Marsupialia," in the 'Transactions of the Zoological Society,' 1841,

vol. ii. p. 394, does not mention anything from which it would be

inferred that the lower incisors are used in the maimer we have de-

scribed ; he says, however, among other things, that, excepting the

Koala, " in all the other marsupial crania which I have examined,

the rami of the lower jaw are not anchylosed at the symphysis."

Having satisfied ourselves of the occurrence of the mobility of the

teeth and symphysis of the lower jaws in the living animals, it became
an object of interest to ascertain in the dead ones how this was pro-

duced ; and for this purpose we commenced by studying the bones

in a few macerated skulls.

In one of these, an adult specimen of Macropus major (M. gig an-

iens), the two halves of the inferior maxilla of which have been com-
pletely separated, when the symphyses are applied closely together

the two lower incisors are approximated at their anterior half or

points upon the inner edges ; while the posterior halves of tbe inci-

sors have an interval of nearly one-eighth of an inch, of a somewhat
spear-shape. The two margins of the incisors in apposition are worn
and flattened, evidently by the continued attrition of the one upon
the other. The symphysis of the bones at the part where they are

most closely applied is at the posterior half; and there they unite,

though loosely, by an articulation in the manner of a diaphysis.

In a Macropus ocydromus the symphysis and teeth of the man-
dible exhibit very nearly the same appearances.

The same parts in Osphranter antilopinus differ in the anterior

and inner cutting-edges of the incisors not coming together so sharphy,

by reason of the points being more rounded and set outwards than

in the two former species. When the teeth are separated there is an

open space of fully one-eighth of an inch ; there is also a diminutive

ovate space at their base, which may in part be a natural deficiency;

but likewise the dental tissue seems partially abraded as if worn by
the action spoken of, possibly by the tearing of grasses or other,

harder stems.

The shape and position of the incisors of Halmaturus agilis ap-

proach those of Macropus major; the interval at the base of the teeth,

however, is relatively wider and correspondingly shorter than in that

larger species.

Halmaturus irma presents no remarkable difference from Ma-
cropus major, excepting in the mandible being less in dimensions,

and consequently having a smaller separation of the teeth.

Besides an examination of the dried bones, we have been fortunate

in having the opportunity of studying the appearances in two animals

which have recently died in the Gardens. In one of these, Bennett's
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Kangaroo {Halmaturus bennettii), a young female, the teeth of the

lower jaw when close together, as Mr. Waterhouse remarks, fit

Fig. 1.

Partial dissection of the lower jaw of Halmaturus bennettii, showing (a) the in-

cisors in close apposition, (b) fihres of the orbicularis oris muscle, (c) ante-

rior portion of the genio-hyoid muscle of left side, the median line of sepa-

ration from its fellow of the right side heing hardly distinguishable.

Fig. 2.

The same dissection of the mandible of Halmaturus bennettii as in fig. 1, but
showing (at a) the manner of separation of the lower incisors, and how they
also override the anterior upper incisors.
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within the apex of the foremost pair of incisors of the upper jaw, the

two sharp inner edges of the lower incisors coming so close together

that the line of separation (fig. I, a) is hardly distinguishable; but

when the angles of the inferior maxilla are slightly approximated,

as, for instance, by a gentle pressure of the thumb and fore finger,

then the two teeth open like the blades of a pair of scissors at their

points, as much as one-eighth of an inch, and, according to what

Mr. Waterhouse says, their outer cutting-edges are brought more
closely in contact with the inner edge of the anterior upper incisors ;

but at the same time it must be remarked they can also overlap them
(fig. 2, a). But whether this overlapping takes place ordinarily,

when the creature crops its food, we are not prepared to say, as it

is not readily distinguishable, from the rapidity of the act.

In the second specimen of Kangaroo (Petrogale brachyotis), an

adult female, the tips of the lower incisors could be separated almost

one-fourth of an inch, and the structure was in nearly all respects

similar to that of Bennett's Kangaroo —with this difference, that in

Petroyale brachyotis there was an interspace at the base of the lower

incisors, even when the points of the teeth were brought in contact

;

while in Halmaturus bennettii the whole of the inner edges were

applied closely to each other (fig. I, a). It is possible that this slight

hollow may have been caused by a wearing away of the substance
;

that it existed in the adult animal gives feasibility to this belief.

The next point of interest connected with this remarkable move-
ment is the consideration of what muscular apparatus or set of

muscles produces it.

The great breadth and increased size of the inner hollow of the

ramus and angle of the mandible in the Marsupials at once suggests

that the pterygoid muscles, from their increased purchase and posi-

tion, would entirely effect this, as it does, to a great extent, in the

bovine race the process of rumination. No doubt these muscles

are concerned in the motive act of the one half of the mandible

upon the other in the Kangaroos ; but certain other muscular fibres

seem also to be called strongly into play.

The thin layer of the platysma myoides on either side appears to

have a slight influence in the production of the opening of the inci-

sors, by gently aiding the approximation of the angles of the lower

jaw.

The digastric muscles, moderately strong in the specimens dis-

sected, have their usual origin and median tendon slightly in advance

of the angles. Their anterior fleshy bellies are inserted half an inch

or so behind the posterior junction of the symphysis, so that on con-

traction of their fibres they serve to pull together the posterior rami,

and also produce the aforesaid separation of the lower incisors.

The two mylo-hyoidei are not extraordinarily large, although

broad ; but their position and nearly transverse direction give them
even a more direct and important action in the opening movement
than the last.

The genio-hyoidei are, on the contrary, strong and well developed.

Their point o^ traction from the hyoid bone, and apparent tenseness
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while the incisors are asunder, leads to the inference that they like-

wise modify and aid the opening movement, although mere position

and the parallelism of their fibres to the median line of divergence

(at least as they appear on dissection) makes one hesitate to attri-

bute too much power to them ; hut they certainly act along with,

and greatly strengthen the force of, the mylo-hyoidei.

By the conjoined simultaneous action of the whole of the

muscles mentioned, the movement of the symphysis and separation

of the incisors seem to be effected ; while the return to the state of

closure follows relaxation of these, with possibly contraction of one

of the pterygoid muscles. The chief agent, however, in the approxi-

mation of the anterior portions of the symphysis and the internal

edges of the incisors is no doubt the transverse fibres of the orbicularis

oris (here situated at the anterior portion of the bony symphysis and

the root of the lower incisors), which, although delicate medially, is

nevertheless well developed laterally (see figs. 1 and 2, b).

In proof that the portion of the symphysis in close juxtaposition

are the pivot or point of leverage in the movement spoken ot, and that

the muscles stated are those concerned in the action, a partially

dissected specimen need only be experimented on, when very gentle

inward pushing at the angle will be seen to produce the separation

of the incisors ; and a like lbrce applied in advance of the pivot (e. g.

where the orbicular muscle is placed) immediately and easily causes

closure.

Hence, as to the point at issue, we have tried to show from our

observations the analogy of the movements and use of the mandible

and incisors of the Kangaroo to those of a pair of cutting-forceps or

scissors, the posterior part of the symphysis being the pivot, the

angles the handles, and the incisors the "blades, the inner edge of

which is the cutting-edge.

The manner of use, at least in confinement, we have attempted to

describe ; but whether the teeth are put to the same use when the

animal is in a state of nature is a fact unknown to us. Mr. Gould,

whose opportunities of observation of their native habits was at one

time great, informs us that the food of the Petrogale brachr/otis is

often dry and tough vegetables obtained among rocky places. It

is possible therefore that the cutting-edges in that case might well

serve to sever dry or fibrous material.

P.S. Since this paper was read, our attention has been called by

Dr. J. E. Gray to a paragraph in 'The Book of Nature,' by John

Mason Good (vol. i. p. 254), where the author says, "The Mus ma-

ritimus, or African Rat, the largest species of this genus which has

hitherto been discovered, and seldom less than a full-sized rabbit,

has the singular property of separating at pleasure to a considerable

distance the two front teeth of the lower jaw, which are not less than

an inch and a quarter long. That elegant and extraordinary crea-

ture the Kangaroo, which we may soon hope to see naturalized in

our own country, is possessed of a similar faculty."

But this statement does not seem to forestall the facts which we

have observed regarding the use or manner of action of the lower

Proc. Zool. Soc—1860, No. III.
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incisors in these Marsupials ; nor does it even express either so defi-

nitely or clearly some of the peculiarities of the movement as ob-

servations which we have quoted at length.

January 23, 1866.

Dr. J. E. Gray, F.R.S., V.P., in the Chair.

Mr. P. L. Sclater exhibited an egg of the One-carunculated Cas-

sowaiy (Casuarius uniappendiculatus, Blyth), laid by the female bird

in the Zoological Gardens, Amsterdam. The egg was of the usual

form and colour of the eggs of the genus Casuarius, being of a pale

green, thickly covered with raised spots of dark green, and mea-
suring 5

- 4 by 3 - 6 inches.

Mr. Sclater called the attention of the Society to the great scarcity

in European collections of specimens of the American Lepidosiren
(Lepidosiren paradoxa). But two examples of this creature had
been obtained by Natterer, its original discoverer, —one from a water-

ditch near Borba on the Madeira, where it appeared to be known to

the inhabitants by the name " Caramuru ;" the other in a marsh on
the right bank of the Amazons, above Villa Nova. These specimens
were now in the Imperial Zoological Cabinet at Vienna.

The only other travellers who appeared to have met with this sin-

gular form were MM. Castelnau and Deville, who obtained a single

specimen of a Lepidosiren from a lake on the Ucayali, which M. de
Castelnau, in the volume devoted to the fishes collected by his expe-
dition, has referred to a second species of the genus, under the name
L. dissimilis.

Neither Mr. Wallace nor Mr. Bates had obtained specimens of
this animal during their Amazonian wanderings. Mr. Wallace had
only heard of it. Mr. Bates had replied as follows in answer to Mr.
Sclater's inquiries on the subject :

—

" What I have to tell you about the Lepidosiren of the Amazons
is very little. Judging from my experience (having made constant
inquiries about it during the three years I was living in the proper
localities, without obtaining a specimen), it is not easy to get ; but
another traveller, having means of obtaining a good boat's crew during
the dry months (which I had not), might be more successful. I ex-

hibited drawings to many native fishermen, and they recognized the

Lepidosiren as a fish they occasionally find in the mud at the bottom
of the great lakes when they spend the dry seasons in harpooning
and salting Pirarecu (Sudis ffiffas). They call it in the Tupi lan-

guage ' Tamba/a-mboya,' i. e. Tambaki (a very common eatable fish,

of the family Characini), mboya, false, it being scaled similarly to the


